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Student-Centered Design Components 
in Body Physics: Motion to Metabolism 
Content Second
Reinforcement Exercises provide early, often 
feedback, generalize and connect concepts
Common contextual theme throughout
Process-focused labs and 
design-build-test projects
3. Analyze and solve quantitative physics problems involving 
motion, forces, energy, momentum and thermodynamics.
6) The head and neck are also a lever system.
(a)State the class of this lever system.
(b) Calculate the force of tension in the neck muscles 
required to hold the head in the position shown in the 
diagram.
(c) Calculate the force on the head-neck joint 
(d) Convert your final answers to pounds.
Outcome 3:
Course
Unit
Practices and Assessments
Explicit, visible outcome alignments
Future Work:
Generalization Third
𝑃𝑛𝑒𝑡 = 𝜎𝜖𝐴(𝑇𝑒𝑛𝑣
4 − 𝑇𝑜𝑏𝑗
4 )
Thematically consistent examples Embedded digital resources 
bodyphysicstext@gmail.com
Expectations, meta-cognition, 
barriers are explicitly addressed
Context first
https://openoregon.pressbooks.pub/bodyphysics/
Umpqua Community College GS104 
students work on a biomechanical model arm
"Self Portrait with Thermal Imager" by Nadya Peek 
[CC BY 2.0], via Wikimedia Commons
Oregon Soldiers complete medical 
training" by Capt. Leslie Reed, U.S. Army 
National Guard is in the Public Domain
“Solar AM0 spectrum with visible spectrum 
background” by Danmichaelo [Public domain], 
via Wikimedia Commons
Image Credit:
OpenStax College Physics
"Blooms Taxonomy" 
by Vanderbilt Center 
for Teaching and 
Learning
[CC BY 4.0]
https://phet.colorado.edu/en/simulation/density
https://youtu.be/m78_sOEadC8
“Armcoil” is original art by Sasha Lynch
“Achilles’” is original 
art by Sasha Lynch
• 250+ student edits and errors submitted
• Collaborate on images, editing, ancillaries
• Quantitative analysis of effectiveness
• Data-informed improvements
Response Body Physics (100-
level)
OpenStax (200-
Level)
Found the book interesting 90% 54%
Textbook was primary resource > 50% < 25%
Opened book more than once per week 75% < 50%
Read chapters in full 40% 12%
Didn’t really use the book 5% 25%
